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Summary
Background and objectives: Bullous pemphigoid (BP) is associated with neuropsy-
chiatric disorders. Other comorbid diseases are discussed controversially. We evalua-
ted the prevalence of comorbidity in BP patients in a representative area of Germany.
Patients and methods: Medical files of all BP patients treated at the Department of 
Dermatology, University Hospital Würzburg, Germany, between June 2002 and May 
2013 were retrospectively reviewed. Bullous pemphigoid was diagnosed based on es-
tablished criteria. For each patient, two controls were individually matched. Records 
were evaluated for age, sex, laboratory values, concomitant medication and comor-
bidity. Conditional logistic regression, multivariable regression analysis and complex 
regression models were performed to compare results.
Results: 300 BP patients were identified and compared to 583 controls. Bullous pem-
phigoid was associated with neuropsychiatric disorders as well as laboratory abnor-
malities including leukocytosis and eosinophilia. Importantly, a highly significant as-
sociation of BP with anemia (OR 2.127; 95 % CI 1.532–2.953) and renal impairment (OR 
2.218; 95 % CI 1.643–2.993) was identified. No association was found with malignancy 
and arterial hypertension.
Conclusions: Our data revealed an increased frequency of anemia and renal impair-
ment in BP patients. In accordance with previous studies the strong association for 
neuropsychiatric disorders was confirmed (p < 0.0005).
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Introduction

Bullous pemphigoid (BP) is the most common blistering au-
toimmune disease in industrialized countries. It mostly affects 
elderly people, which is reflected by a rising incidence with in-
creasing age [1]. The etiology of BP remains unclear and is cur-
rently under discussion. BP is characterized by circulating IgG 
autoantibodies against the hemidesmosomal proteins BP180 
and/or BP230 and a subsequent cellular immune response [2]. 
Various case reports and, more recently, case-controlled stu-
dies provided evidence of associated comorbid diseases in BP 
patients. Initially, autoimmune diseases, particularly rheuma-
toid arthritis and malignancies, were in the focus of interest 
[3, 4]. The attention subsequently turned to diabetes mellitus 
[5]. In the last years, there has been growing evidence that BP 

is associated with neurologic and psychiatric disorders. Asso-
ciation with multiple sclerosis, dementia, Parkinson’s disease, 
epilepsy and cerebrovascular disorders was documented and 
confirmed by several studies [6–12]. In addition, a variety 
of comorbid disorders including arterial hypertension have 
been described [13, 14]. The underlying pathophysiologic me-
chanisms resulting in these associations remain yet unclear. 
Nevertheless, knowledge of comorbid diseases is essential to 
optimize patient care especially with regard to additional dia-
gnostic measures besides the conformation of the skin disease. 
The aim of this retrospective case-control study was to ana-
lyze associations and comorbidity in all patients with newly 
diagnosed BP at the Department of Dermatology at the Uni-
versity Hospital Würzburg between June 2002 and May 2013 
and to compare the results with previous studies.

Comorbid diseases among bullous 
pemphigoid patients in Germany: new 
insights from a case-control study
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Materials and Methods

Patients

Medical records of 300 consecutive BP patients were availa-
ble for retrospective evaluation. Individual patients were eli-
gible for study inclusion if they were admitted between June 
2002 and May 2013 to our department, a tertiary university 
hospital-based referral center, and had a definite diagnosis 
of BP (ICD-10 code L12.0). Diagnosis was verified by ma-
nual review of all medical records according to established 
criteria [15]: (1) typical clinical features, (2) positive direct 
immunofluorescence microscopy (DIF) of biopsies that were 
taken from perilesional skin (linear deposits of IgG and/or 
C3 at the dermoepidermal junction were considered as di-
agnostic) and/or (3) detection of anti-BP180 IgG antibodies 
in the patients’ serum by ELISA (MESACUP BP180®, MBL, 
Nagoya, Japan). In cases where DIF was positive while an-
ti-BP180 IgG antibodies could not be detected by ELISA in 
the corresponding sera, BP was diagnosed considering the 
results of indirect immunofluorescence on salt-split skin, im-
munoblotting and/or immunomapping.

All patient-related diagnostic and therapeutic procedu-
res were part of routine practice. Written informed consent 
was obtained for biopsies.

Controls

For each BP patient, two controls were individually matched. 
Controls were selected from inpatients who had been referred 
for surgery of basal cell carcinoma. Patients with a history 
of basal cell nevus syndrome or bullous autoimmune disea-
ses were not included. Matching considered three aspects: (1) 
sex, (2) age (± 4 years) and (3) year (± 4 years) the individual 
was admitted to the Department of Dermatology at the Uni-
versity Hospital Würzburg. According to these criteria, 583 
controls were allocated. For three BP patients only one suita-
ble control was identified, and no control could be allocated 
in seven cases.

Data collection

This retrospective evaluation of data was approved by the 
Ethics Committee of the Medical Faculty, University of 
Würzburg (protocol number #5/14). A thorough clinical his-
tory was taken following a standardized questionnaire. Ba-
seline clinical data (age, sex, clinical signs and symptoms of 
BP, comorbidities, concomitant medication) and diagnostic 
results (direct immunofluorescence and anti-BP180 antibo-
dies, laboratory values) were retrospectively retrieved from 
the medical records. Documentation was focused on, but not 
limited to psychiatric and neurological disorders, skin disea-

ses, malignancy, cardiovascular and renal conditions, diabe-
tes mellitus and hematological disorders.

Statistical analysis

Statistical analysis was performed using IBM SPSS Stati-
stics for Windows, Version 26.0 (Armonk, NY). Due to the 
matching procedure the results of BP patients and controls 
were considered as dependent variables. Hence, conditional 
logistic regression was performed to compare data of BP pa-
tients and controls. It was conducted for (1) all parameters 
that were available in more than half of the patients and con-
trols, (2) for all diseases that were documented in at least five 
BP patients and (3) and for all comorbidities that were more 
frequent in terms of percentage in BP patients compared to 
controls. Odds ratio (OR), 95 % confidence interval (CI) and 
p-value were calculated. The cut-off p-value for statistical si-
gnificance was 0.05, p-values < 0.001 indicate statistically
highly significant results. Sometimes, subsequently to univa-
riate analyses, unplanned exploratory multivariable ad hoc
analyses were performed. The resulting p-values are, as all
p-values presented here, exploratory p-values, all analysis is
without controlling Type I error rate. That means, for selec-
ted significant findings i.e. anemia (defined as hemoglobin
below normal levels), renal impairment (defined as elevated
creatinine), diabetes mellitus, neuropsychiatric diseases and
depression, further investigation was performed by multiva-
riable logistic regression analysis. Prior to this, contingency
tables were generated, and Fisher’s exact test was conducted
for all other significant findings (p < 0.05). Finally, complex
regression models were used to investigate significant asso-
ciations taking several probable confounders into account.

Results

Three hundred patients and 583 controls were analyzed 
(Table 1). According to the matching criteria 17 controls 
could not been identified. The mean age was 78.6 ± 11.2 ye-
ars (median 81 years) for BP patients and 77.9 ± 11.0 years 
(median 80 years) for the matched controls. The youngest BP 
patient was 34, the eldest 100 years old. 136 male patients 
(45.3 %) and 164 female patients (54.7 %) were analyzed in 
the BP group compared to 271 males (46.5 %) and 312 fema-
les (53.5 %) in the control group.

Table 2 summarizes the significant results of conditio-
nal logistic regression analysis. Significant differences were 
detected for leukocytosis (BP patients: 41.7 %, n = 120; cont-
rols: 12.9 %, n = 73; OR 4.371, CI 3.034–6.296, p < 0.0005) 
and eosinophilia (BP patients: 66.9 %, n = 170; controls: 
5.9 %, n = 23; OR 64.783, CI 20.477–204.959, p < 0.0005). 
Notably, there was a strong association with anemia (BP pa-
tients: 39.8 %, n = 115; controls: 25.0 %, n = 141; OR 2.127, 
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CI 1.532–2.953, p < 0.0005). Further analysis revealed that 
normocytic normochromic anemia was the predominant 
form of anemia within the group of BP patients (90 of 115 
[78.3 %]; for detailed analysis of anemia in BP patients see 
Online Supplementary Table S1).

In addition, elevated erythrocyte sedimentation rate 
and thrombocytosis were more frequently observed in BP 
patients.

In 20.3 % (n = 61) of the 300 BP patients, a psychiatric 
disease was documented, compared to only 9.3 % (n = 54) in 
controls (OR 2.441, CI 1.647–3.619, p < 0.0005). In additi-
on, neurological diseases were overrepresented in BP patients 
(49.0 %; n = 147) compared to controls (23.0 %, n = 134, 
OR 3.591, CI 2.564–5.029, p < 0.0005). In detail, 67 BP 
patients (22.3 %) had a history of previous stroke (controls: 
11.0 %; n = 64; OR 2.355, CI 1.605–3.456, p < 0.0005), 42 
patients (14.0 %) suffered from depression (controls: 8.2 %; 

Table 1 Demographic features and autoimmunological fin-
dings of BP patients and controls.

BP patients 
(n = 300)

Controls 
(n = 583)

Gender (n (%))

Female 164 (54.7 %) 312 (53.5 %)

Male 136 (45.3 %) 271 (46.5 %)

Age (years)

< 40 2 (0.7 %) 4 (0.7 %)

40–49 6 (2.0 %) 13 (2.2 %)

50–59 9 (3.0 %) 17 (2.9 %)

60–69 33 (11.0 %) 70 (12.0 %)

70–79 83 (27.7 %) 166 (28.5 %)

80–89 130 (43.3 %) 257 (44.1 %)

> 89 37 (12.3 %) 56 (9.6 %)

DIF (n (%))

Positive 228 (76.0 %) N/A

Negative or unspecific 32 (10.7 %) N/A

Not performed 40 (13.3 %) 583 (100 %)

Anti-BP180 AB (ELISA)

Positive 268 (89.3 %) N/A

Negative 30 (10.0 %) N/A

Not performed 2 (0.7 %) N/A

Abbr.: AB, antibody; BP, bullous pemphigoid; DIF, direct 
immunofluorescence; ELISA, enzyme-linked immunosor-
bent assay; N/A, not available.

n = 48; OR 1.799, CI 1.155–2.803, p < 0.05),12 patients 
(4.0 %) from organic brain syndrome (controls: 0.7 %; n = 
4; OR 5.500, CI 1.751–17.273, p < 0.05), 5 patients (1.7 %) 
from multiple sclerosis (controls: 0.2 %; n = 1; OR 10.000, 
CI 1.168–85.594, p < 0.05), 15 patients (5.0 %) from epi-
lepsy (controls: 2.2 %; n = 13; OR 2.397, CI 1.117–5.142, 
p < 0.05), 83 patients (27.7 %) from dementia (controls: 
5.8 %; n = 34; OR 7.475, CI 4.456–12.540, p < 0.0005), 22 
patients (7.3 %) from Parkinson ś disease (controls: 2.6 %; n 
= 15; OR 3.033, CI 1.510–6.089, p < 0.05). No significant 
difference between BP patients and controls could be obser-
ved with regard to schizophrenia.

The frequency of a former or current diagnosis of ma-
lignancy (excluding skin cancer) was slightly higher in BP 
patients (15.7 %, n = 47) compared to controls (12.9 %, n 
= 75). Further analysis revealed an increased prevalence for 
prostate cancer (BP patients: 4.7 %, n = 14; controls: 3.8 %, 
n = 22) and renal cancer (BP patients: 1.7 %, n = 5; controls: 
0.9 %, n = 5). However, these findings were not significant.

Diabetes mellitus was significantly more frequent in BP 
patients compared to controls. No association was found 
with arterial hypertension (BP patients: 74 %, n = 222; cont-
rols: 72.6 %, n = 423; OR 1.109, CI 0.797–1.542, p = 0.54).

An elevated serum creatinine (BP patients: 51.0 %, n = 
146; controls: 31.4 %, n = 177; OR 2.218, CI 1.643–2.993, 
p < 0.0005) was commonly found in BP patients and detailed 
analysis showed an increased frequency of chronic renal in-
sufficiency stage IV (BP patients: 7.3 %, n = 22; controls: 
1.7 %, n = 10; OR 3.445, CI 1.384–8.574, p < 0.05). No 
significant differences between BP patients and controls were 
detected regarding liver enzymes.

Anemia, renal impairment, diabetes mellitus, depressi-
on and neuropsychiatric diseases were selected for further 
statistical investigation by multivariable analysis (Online 
Supplementary Table S2). These associations were chosen (1) 
due to sufficient prevalence in BP and control patients, and 
(2) considering results of previous studies. After adjustment
for confounders a significant association of BP with anemia,
renal impairment, neurologic and psychiatric diseases (any)
was still detectable (Online Supplementary Table S2). The
associations for neurologic and psychiatric diseases were re-
confirmed in the final complex multivariable regression mo-
del (Table 3).

Discussion

The strengths of our study are the relative large sample size 
(300 BP patients) and multivariable statistical evaluation in-
cluding comparison to 583 matched controls. The diagnosis 
of BP was based on established criteria [15] taking into ac-
count clinical features as well as the results of immunoflu-
orescence. Comorbid diseases were not only identified by 
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diagnostic codes but verified by laboratory findings and a 
thorough investigation of clinical records. The study’s main 
limitation is its retrospective approach. Certain comorbid di-
seases (e.g. organic brain syndrome) could not be included in 
the multivariable statistical models due to their relative infre-
quence. For practical reasons such as the availability of infor-
mation concerning comorbidity and laboratory findings, con-
trol individuals were identified within patients that had been 
referred to our department for surgery of basal cell carcino-
ma. Therefore, selection bias cannot be excluded and compa-
rability to other case-controlled studies may be limited.

The potential association between BP and malignancies 
has been discussed extensively [9, 11, 12, 16–25]. Results of 
previous studies, however, are inconsistent. Several studies 
are restricted to descriptive observations [17, 23]. Seven stu-
dies including a comparative statistic evaluation did not con-
firm an association between malignancy and BP [11, 12, 16, 

20, 22, 24, 26]. One retrospective case-control study from 
China described an increased incidence of malignancy in BP 
patients [18]. Ong et al. did not observe an association of BP 
with malignancy per se, but found an association for kidney 
cancer, laryngeal cancer and lymphoid leukemia [19]. In ac-
cordance with these results, Schulze et al. described an as-
sociation of BP with hematological malignancies [21]. More 
recently, a study from Finland showed an increase of solid 
tumors and hematological diseases in BP patients compared 
to an age-matched control population [25]. In summary, in-
terpretation of the available studies remains difficult, due to 
the diversity and heterogeneity of malignant conditions.

In the present study, we could not detect an associati-
on between malignancies and BP. No conclusions could be 
made with regard to non-melanoma cancer of the skin as the 
controls were selected from a group of patients undergoing 
surgery for basal cell carcinoma.

Table 2 Significant associations of comorbid diseases in BP patients compared to controls.

Comorbidity BP patients, % (n)
n = 300

controls, % (n)
n = 583

OR 95 % CI p-value

Neuropsychiatric disorders

Neurologic disorder (any) 49.0 % (147) 23.0 % (134) 3.591 2.564–5.029 < 0.0005

Stroke 22.3 % (67) 11.0 % (64) 2.355 1.605–3.456 < 0.0005

Dementia 27.7 % (83) 5.8 % (34) 7.475 4.456–12.540 < 0.0005

Parkinson’s disease 7.3 % (22) 2.6 % (15) 3.033 1.510–6.089 0.002

Multiple sclerosis 1.7 % (5) 0.2 % (1) 10.000 1.168–85.594 0.036

Epilepsy 5.0 % (15) 2.2 % (13) 2.397 1.117–5.142 0.025

Psychiatric disorder (any) 20.3 % (61) 9.3 % (54) 2.441 1.647–3.619 < 0.0005

Depression 14.0 % (42) 8.2 % (48) 1.799 1.155–2.803 0.009

Organic brain syndrome 4.0 % (12) 0.7 % (4) 5.500 1.751–17.273 0.004

Other diseases

Diabetes mellitus 30.0 % (90) 23.2 % (135) 1.418 1.037–1.939 0.029

Laboratory findings

Leukocytosis 41.7 % (120) 12.9 % (73) 4.371 3.034–6.296 < 0.0005

Eosinophilia 66.9 % (170) 5.9 % (23) 64.783 20.477–204.959 < 0.0005

Thrombocytosis 4.9 % (14) 1.1 % (6) 4.446 1.572–12.579 0.005

Anemia 39.8 % (115) 25.0 % (141) 2.127 1.532–2.953 < 0.0005

Elevated erythrocyte sedimen-
tation rate

42.3 % (66) 27.5 (85) 1.838 1.109–3.044 0.018

Kidney failure
(acute and/or chronic)

51.0 % (146) 31.4 % (177) 2.218 1.643–2.993 < 0.0005

Abbr.: BP, bullous pemphigoid. CI, confidence interval; OD, odds ratio.
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BP180, the main BP autoantigen, is not only expressed in 
the hemidesmosomes of the basal membrane of the skin but 
also in other tissues including the brain [6, 27]. In addition, 
neuronal isoforms of BP230 exist [28]. In serum samples of 
BP patients with neurological diseases, autoantibodies re-
cognizing a 230-kDa protein of human brain extract were 

detected [28]. Cross-reaction with BP230 of the skin was 
postulated. Alteration of the blood-brain barrier, as it is seen 
in some neurological diseases [29], might also favor the de-
velopment of BP and is a possible explanation for the associ-
ation between BP with different neurological and psychiatric 
disorders [28]. Association with multiple sclerosis, dementia, 

Table 3 Results of complex multivariable regression model analysis.

Comorbidity Confounder OR 95 % CI p-value

Anemia – Neurologic disorder (any)
– Stroke
– Dementia
– Parkinson's disease
– Leukocytosis
– Thrombocytosis
– Eosinophilia
– Elevated erythrocyte sedimentation rate
– Kidney failure (acute and/or chronic)

1.752 0.965–3.181 0.065

Kidney failure (acute 
and/or chronic)

– Neurologic disorder (any)
– Stroke
– Dementia
– Parkinson’s disease
– Diabetes mellitus type 2
– Anemia
– Leukocytosis
– Eosinophilia
– Elevated erythrocyte sedimentation rate

1.594 0.918–2.768 0.098

Diabetes mellitus type 2 – Neurologic disorder (any)
– Stroke
– Dementia
– Parkinson’s disease
– Leukocytosis
– Kidney failure (acute and/or chronic)

0.894 0.603–1.324 0.575

Neurologic disorder 
(any)

– Psychiatric disorder (any)
– Depression
– Diabetes mellitus type 2
– Anemia
– Leukocytosis
– Eosinophilia
– Elevated erythrocyte sedimentation rate
– Kidney failure (acute and/or chronic)

2.025 1.177–3.483 0.011

Psychiatric disorder 
(any)

– Neurologic disorder (any)
– Dementia
– Parkinson’s disease
– Eosinophilia

2.898 1.506–5.577 0.001

Depression – Dementia
– Parkinson’s disease

1.530 0.937–2.498 0.089

Abbr.: CI, confidence interval; OD, odds ratio.
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Parkinson ś disease, epilepsy and cerebrovascular disorders 
was demonstrated and confirmed by several studies [6–13]. 
Our findings were in line with these results. In our cohort, 
we found hints to associations with Parkinson ś disease, mul-
tiple sclerosis, epilepsy, depression and organic brain syn-
drome and a highly significant association with stroke and 
dementia.

Some smaller studies from the 1980s and 1990s repor-
ted an increased frequency of diabetes mellitus in BP patients 
[5, 30]. However, these results were not confirmed by subse-
quent studies [10, 12, 16, 18, 22, 26, 31]. In recent years, the 
focus was redirected to a potential association of BP with di-
abetes mellitus as a result of the discussion if dipeptidyl pep-
tidase-4 (DPP-4) inhibitors may promote the development of 
BP [32–35]. Since 2006, more than 10 DPP-4 inhibitors were 
approved. Pharmacovigilance databases indicated an increa-
sed risk of BP for patients taking DPP-4 inhibitors. The like-
lihood to trigger BP might differ within the group of gliptins 
[35, 36]. In our study, significantly more BP patients suffered 
from diabetes mellitus compared to controls. As we did not 
review medication in detail, the potential influence of DPP-4 
inhibitors on these results could not be estimated.

Although slightly more BP patients had a history of ar-
terial hypertension compared to controls, we could not de-
monstrate a statistically significant association. These results 
are in contrast to a recently published case-control study of 
218 BP patients by Kalinska-Bienias et al., who demonstrated 
a strong association between arterial hypertension and BP in 
Polish patients [9]. Nevertheless, data of the available studies 
are inconsistent [13].

Little is known about the association of renal impair-
ment and BP. A recent case-control study showed a signifi-
cant association of chronic kidney disease and end-stage ren-
al disease with BP [14]. In our study, kidney failure was more 
frequent in BP patients compared to controls. These results 
were highly significant in multivariable analysis but failed to 
be significant in the final complex multivariable regression 
model. One might speculate that the burden of BP, which – in 
our experience – often leads to a deterioration of the general 
condition in BP patients, might explain an acute aggravation 
of the renal function. More objective information regarding 
the patients’ general condition including Karnofsky Perfor-
mance Status Scale, might help to corroborate this hypothe-
sis. In addition, differentiation between acute and chronic 
renal failure is necessary. As kidney function was classified 
depending on the serum creatinine value and the glomerular 
filtration rate at a defined time point, our data do not provide 
this information. Chronic kidney disease or an acute aggra-
vation of chronic renal impairment influences drug metabo-
lism. As a consequence, it seems possible that these changes 
may contribute to BP development in susceptible individuals 
[37].

It is well known that eosinophils play an important role 
in the pathogenesis of BP [38–40]. One key feature in his-
topathology is a strong eosinophilic inflammatory infiltrate. 
Peripheral blood eosinophilia is observed in about 50–60 % 
of BP patients [38, 39]. Our findings are consistent with the-
se results, 66.9 % of our patients showed elevated absolute 
numbers of eosinophils in the peripheral blood. In this cont-
ext, it is hardly surprising that in 41.7 % of BP patients leu-
kocytosis was detected as well. The total increase of white 
blood cells thus probably results from excessive eosinophilia, 
but independent triggers of leukocytosis including previous 
treatment with topical or systemic glucocorticoids need to 
be considered.

Thrombocytosis is a frequent condition that could occur 
within a clonal process but is much more frequently obser-
ved within chronic inflammatory diseases, acute infections, 
tissue damage or malignancy [41]. One could speculate that 
reactive thrombocytosis is frequent in BP but, as far as we 
know, no data are available. In the present study, 4.9 % of 
our BP patients revealed thrombocytosis as compared to 
1.1 % of control patients which was statistically significant.

Up to now, anemia has not been in the focus as comor-
bid disease of BP. Only two studies investigated anemia in 
BP patients [14, 42]. Ren et al. analyzed data records from a 
national database that covered 20 % of all hospitalizations 
in the USA. The authors considered ICD-9-CM diagnostic 
codes and found a significant association between BP and 
deficiency anemia but not for anemia of chronic disease [42]. 
Recently, a case-control study of 91 BP patients did not show 
an increased frequency of anemia compared to controls [14]. 
We here showed that anemia is more frequent in BP pati-
ents, although these results failed to be significant the final 
complex multivariable regression model. Anemia could be 
the result of various underlying conditions including but not 
limited to malignancies, gastrointestinal bleeding, hemolysis, 
iron or vitamin B12 deficiency, renal failure or chronic disea-
ses. Our findings could not be explained by a higher frequen-
cy of malignancies, as no difference was observed between 
the two analyzed groups. Moreover, use of dapsone, a drug 
commonly used in BP treatment that frequently leads to drop 
of hemoglobin [43], as cause of anemia could be widely exclu-
ded as data were collected at the time point when diagnosis 
of BP was first established and dapsone yet not prescribed.

A more detailed analysis of the different subtypes of ane-
mia in BP patients revealed that normocytic normochromic 
anemia was predominant. Characterization of the underlying 
pathomechanisms was not possible in detail, as further labo-
ratory results such as serum iron, ferritin, transferrin and/
or soluble transferrin receptor had not been determined re-
gularly and, therefore, were not available. Since the majority 
(74.4 %; data not shown) of BP patients with normocytic 
normochromic anemia also suffered from renal impairment 
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it may be speculated that chronic kidney disease could be res-
ponsible for a considerable number of the anemia cases. This 
interpretation is supported by the results of the final complex 
multivariable regression model that did not confirm a signi-
ficant association of anemia in BP patients when considering 
various confounders including kidney failure.

On the other hand, chronic inflammation, potential-
ly in combination with renal impairment, may be another 
cause of anemia (anemia of chronic inflammation, formerly 
termed anemia of chronic disease). Notably, we also obser-
ved an association with leukocytosis, thrombocytosis and 
elevated erythrocyte sedimentation rate that might be due 
to a BP-associated systemic inflammatory response. In this 
context, evaluation of other inflammatory markers, such as 
C-reactive protein (CRP) would have been desirable; howe-
ver, CRP values had not routinely been determined in the
basal cell carcinoma patients of our control group and could
thus not been considered for case-control analysis. In any
case, additional laboratory studies are necessary to clarify
this point.

Conclusions

This large case-control study of BP patients in Germany con-
firmed results from previous investigations showing a strong 
association with neuropsychiatric disorders. The observation 
of increased frequency of renal impairment and the associati-
on of anemia with BP should be reconfirmed in independent 
patient cohorts.
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